The hydrodistilled leaf essential oil of Litsea coreana was analyzed by GC/FID and GC/MS. Fifty-two compounds were identified, the main components being n-decanal (27.5%), 2E,6E-farnesol (25.8%), β-eudesmol (10.3%), ethyl n-dodecanoate (8.0%) and τ-cadinol (6.6%). Oxygenated sesquiterpenes (56.8%) and non-terpenoids (37.0%) were the predominant groups of compounds. The leaf oil exhibited excellent antifungal and anti-wood-decay fungal activities.
Litsea coreana H. L'ev. (Lauraceae) is a small evergreen tree mainly distributed in Korea, Japan, Taiwan, and China [1] . Leaves of the plant serve as a traditional Chinese medicine. There are reports suggesting that the leaf extractive has a hypolipidemic effect in rats fed with a high fat diet [2] , a preventive effect on hepatic steatosis in rats fed with a high fat diet [3] , a protective effect on liver fibrosis in rats [4] , and anti-arthritis, anti-inflammatory, immunomodulatory [5] , and anti-termite activities [6] [7] [8] . However, there are no literature reports on the chemical composition and biological activities of the essential oil from this species. Therefore, we used hydrodistillation to collect the leaf oil, which was analyzed by GC/FID and GC/MS. The climate of Taiwan is warm and humid, thus inductive to the growth of mildew, which not only causes problems for the preservation of cultural items, but also liable to induce allergy, asthma, bronchitis, onychomycosis, cerebral infections, pneumonia, peritonitis and immuno-deficient syndrome. Furthermore, wood-based substances are easily beset by wood decay fungi, causing premature demise of woody structures or crafts [9] . Therefore, we also applied the essential oils to 7 strains of mold fungi and 2 strains each of the commonly found white rot and brown rot fungi to examine their interdiction efficacies. As a consequence, the second part of the study examined the antifungal and anti-wood-decay activities of the oil. The purpose of this study was to establish a chemical basis for the effective multipurpose utilization of the species.
Hydrodistillation of L. coreana leaves gave a yellowcolored oil with a yield of 2.30 ± 0.03 mL/100 g, based on the dry weight of leaves. The identified constituents are presented in Table 1 , where all compounds are listed in order of their elution from the DB-5 column. Fiftytwo components were identified, representing 100% of the oil. Among the groups, oxygenated sesquiterpenes predominated (56.8%), followed by, non-terpenoids (37.0%), sesquiterpene hydrocarbons (3.2%), diterpenes (2.0%), oxygenated monoterpenes (0.6%), and monoterpene hydrocarbons (0.4%). Among the oxygenated sesquiterpenes, 2E,6E-farnesol (25.8%), β-eudesmol (10.3%) and τ-cadinol (6.6%) were the major compounds. Of the non-terpenoids, n-decanal (27.5%) and ethyl n-dodecanoate (8.0%) were the main components. The compounds of the leaf essential oil of L. coreana, although they were predominantly NPC Natural Product Communications 2010 Vol. 5 No. 10 1677 -1680 sesquiterpenoids, like those in L. kostermansii [10] , L nakaii [11] , L. resinosa, L. grasilipes, and L. paludosa [12] , their main components were different. Furthermore, compared with L. guatemalensis [14] , and L. laevigate [15] leaf oils, the latter had predominantly monoterpenoids, hence was different from the leaf oil of L. coreana. Table 2 ). These results indicated that the active source compounds were β-eudesmol and τ-cadinol, which supports previous work showing high antimicrobial activity of these compounds [18] .
The essential oil of L. coreana was tested against two white rot fungi (Trametes versicolor and Phanerochaete chrysosporium) and two brown rot fungi (Phaeolus schweinitzii and Lenzites sulphureu). The anti-fungal wood-decay indexes presented in Table 3 are a clear demonstration of the excellent anti-fungal wood-decay property of the oil. The growth of T. versicolor, Phanerochaete. chrysosporium, Phaeolus. schweintizii and L. sulphureu was completely inhibited at concentrations of 75, 75, 50, 25 μg/mL, respectively. Comparing the anti-fungal wood-decay activities of the essential oils from C. formosensis [20] , M. philippinensis [19] and M. pseudolongifolia [21] showed that the leaf oil of L. coreana was superior. Moreover, the results indicated that the activity was due Leaf essential oil of Litsea coreana Natural Product Communications Vol. 5 (10) 2010 1679 At a 50 μg/mL concentration, τ-cadinol showed total growth inhibition against all white-rot and brown-rot fungi tested, while β-eudesmol at 50 μg/mL concentration could completely inhibit brown-rot fungi, but only partially inhibit white-rot fungi. The results agree with those of Kondo and Imamura [22] and Ho et al. [19, 21] . Thus, the excellent wood-decay-fungi inhibitive activities exhibited by the L. coreana leaf oil could well be due to the presence of compounds such as β-eudesmol and τ-cadinol. Component identification: Identification of the leaf essential oil constituents was based on comparisons of retention index (RI) [23] , retention times (RT), and MS with those obtained from authentic standards, NIST and Wiley libraries spectra, and literature [11, 24] . . Antifungal assays were carried out in triplicate and the data were averaged. Different concentrations of the essential oil (12.5-1000 μg/mL) were added to sterilized potato dextrose agar (PDA). The test plates were incubated at 27ºC. When the mycelium of fungi reached the edge of the control plate, the antifungal index was calculated as follows:
Experimental
Anti-fungal index (%)= (1-Da/Db) X 100, where Da was the diameter of the growth zone in the experimental dish (cm) and Db the diameter of the growth zone in the control dish (cm). DDAC (didecyl dimethyl ammonium chloride) for wood decay fungi was used as a positive control.
